Canine pulmonary filtration coefficient calculated from optical, radioisotope, and weight measurements.
Three independent methods were used to estimate filtration coefficient (Kf) in isolated dog lungs perfused with low-hematocrit (Hct) blood. Pulmonary vascular pressure was increased by 12-23 cmH2O to induce fluid filtration. Average Kf (ml.min-1 x cmH2O-1 x 100 g dry wt-1) for six lungs was 0.26 +/- 0.05 (SE) with use of equations describing conservation of optically measured protein labeled with indocyanine green. Good agreement was found when a simplified version of the multiequation theory was applied to the data (0.24 +/- 0.05). Both optical estimates were lower than those predicted by constant slope (0.55 +/- 0.07) or extrapolation (1.20 +/- 0.15) techniques, which are based on changes in total lung weight. Subsequent studies in five dog lungs investigated whether the higher Kf from weight analyses could be caused by prolonged pulmonary vascular filling. We found that 51Cr-labeled red blood cells (RBCs), monitored over the lung, continued to accumulate for 30 min after vascular pressure elevations of 9-16 cmH2O.Kf was determined by subtracting computed vascular filling from total weight change (0.28 +/- 0.06) and by perfusate Hct changes determined from radiolabeled RBCs (0.23 +/- 0.04). These values were similar to those obtained from analysis of optical data with the complete model (0.30 +/- 0.06), the simplified version (0.26 +/- 0.05), and from optically determined perfusate Hct (0.16 +/- 0.03). However, constant slope (0.47 +/- 0.04) and extrapolation (0.57 +/- 0.07) computations of Kf were higher than estimates from the other methods. Our studies indicate that prolonged blood volume changes may accompany vascular pressure elevations and produce overestimates of Kf with standard weight measurement techniques. However, Kf computed from optical measurements is independent of pulmonary blood volume changes.